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Both volumes comprise a series of review articles 
arising from the 4th International Congress on 
Isozymes and in general are well written and 
authoritative with lengthy up to date, 
bibliographies. The editors have clearly taken great 
care with the indexes enabling the reader ready ac- 
cess to passages of special interest. Most authors 
concentrate on their own research, but both 
volumes 10 and 11 are well endowed with informa- 
tion for the general reader as well as the specialist. 
Volume 10 (Genetics and Evolution), as the title 
implies, is very broadly based and commences with 
a review article (by G.S. Whitt) which serves two 
purposes. First, to introduce and put into perspec- 
tive many of the ideas and concepts discussed in 
more detail in the remaining chapters and second, 
to give an overview of the role of isozymes in 
developmental and evolutionary genetics, tax- 
onomy and systematics. The chapter begins with 
an examination of allelic isozymes in developmen- 
tal biology, chromosomal differentiation and as 
tools in the analysis of evolutionary processes. The 
second section covers rather similar ideas but in 
relation to multi-locus enzymes. 
The remaining chapters are divided into four 
sections and commence with an examination of 
isozymes as monitors of mutagenic events. Two ar- 
ticles present contrasting approaches to the detec- 
tion of mutation, in cultured cells and in the 
human population. In humans, the most impor- 
tant class of mutation is that which will result in 
enzyme deficiency and thus perhaps metablic 
disease and the problems of analysing such events 
in the human population are clearly explained. 
Several articles appear under the heading ‘allelic 
isozymes in systematics, populations and evolu- 
tion’. Some of the chapters are set against a com- 
mon background of the unresolved debate con- 
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cerning the nature of the forces that keep enzyme 
polymorphisms in the population and most of 
these seek to provide evidence for the selective 
maintenance of enzyme polymorphisms and 
related genetic phenomena. The experimental 
systems range from detailed kinetic analysis of 
LDH-B in fish to the use of isozymes as gene 
markers in the analysis of molluscan populations. 
A more biochemical rationale is used by Edwards 
and Shaw in their analysis of the biochemical and 
genetic properties of three membrane-associated 
enzymes. Their detailed electrophoretic studies 
suggest low levels of genetic variability and 
possibly further evidence for the constraints on 
variation in oligomeric enzymes. 
Mechanisms of speciation at the biochemical 
level remain obscure. In the last chapter of this sec- 
tion the authors present morphological and ap- 
parent structural gene expression data gathered 
from studying normal and artificially constructed 
fish embryos in support of the notion that 
divergence in mechanisms of gene regulation may 
be of considerable importance at certain stages of 
speciation. 
The remainder of the volume is devoted to 
aspects of genome organisation and structure. The 
topics include linkage mapping in fish, amphibia 
and mammals, mechanisms of gene amplification 
in plants and gene duplication in fish. Com- 
parative mapping data in several fish species are 
presented along with a very interesting paper 
describing segregation studies on combinations of 
enzyme markers in tetraploid derived salmonids 
where the phenomenon termed pseudolinkage con- 
fuses classical linkage analysis. Within the mam- 
mals many homologous linkage groups are con- 
served between the species and it is postulated that 
some of these may, in the same manner as the ma- 
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jor histocompatibility complex, represent func- 
tional units and may therefore be selectively main- 
tained. The generation of the human gene map 
relied to a great extent on polymorphic enzyme 
markers. Whilst more molecular approaches such 
as analysis of DNA sequence polymorphisms have 
moved the emphasis away from enzymes, the last 
chapter in the section (by Shows) demonstrates the 
contribution of enzymes not only in elucidating 
human genome organisation but also in mapping 
metabolic disease. The evolutionary processes of 
gene duplication and amplification are the subjects 
of the last few articles, Plants in particular appear 
to display an extreme plasticity of genomic 
organisation as evinced from chromosomal and 
isozyme studies. The volume is brought to a close 
with a general discussion by Campbell on the 
evolution and properties of multigene families. 
Volume 11, Medical and Other Applications, is 
comprised of three sections. Two are devoted to 
medical topics and the third to population analysis 
and breeding. At first glance, the last section might 
appear to overlap with aspects of volume 10, but 
this is not the case as the accent is on practical ap- 
plications rather than the more basic approach 
taken in the previous volume. 
A number of the articles are devoted to in- 
vestigating enzyme defects in particular diseases. 
An immunological study of acid a-glucosidase 
demonstrates the molecular heterogeneity underly- 
ing the storage disease and a relationship between 
the amount of enzyme and the sub-types of the 
disease. A second storage disease, &-hexosamini- 
dase deficiency, is discussed from the viewpoint of 
enzyme replacement herapy. The well established 
cat model of Sandhoff’s disease is employed to 
show that although some of the problems asso- 
ciated with overcoming specific receptor-mediated 
uptake mechanisms appear likely to be solved, the 
delivery of replacement enzyme to the affected 
brain cells seems a long way from being achieved. 
Two tetrameric multi-locus enzymes, PFK and 
LDH, both of which reduce muscle performance 
when partially deficient are the subjects of separate 
chapters. Three structural loci can contribute 
subunits to the PFK tetramer, these loci having 
now been assigned to different human 
chromosomes. Deficiency of this glycolytic enzyme 
in muscle is shown to be caused by a defective con- 
trol of production of the M subunit. 
The biochemical and immunological properties 
of the enolase isozymes are discussed thoroughly 
and provide a background for assessing the poten- 
tial of utilising enolase in the diagnosis of certain 
pathological states. When total serum enzyme 
levels are measured in myocardial infarction (MI) 
there is a marked increase but as a diagnostic tool 
it is non-specific; if however, only &containing 
isozymes are considered, good discrimination is 
obtained between MI and other conditions. 
The importance of prenatal diagnosis of neural 
tube defects has lead to the search for monitoring 
systems to supplement the quantitation of U- 
fetoprotein. Prime candidates would seem to be 
acetylcholinesterase and cholinesterase which 
when analysed by a combination of electrophoresis 
and quantitative assay are shown to yield good 
results. Classical linkage studies with biochemical 
markers form the basis of an article on the 
chromosomal ocalisations of the genes responsible 
for ophthalmic disorders. Evidence from these and 
chromosomal translocation studies is presented 
and suggests a heterogeneous basis for many of the 
disorders such as cataract and aniridia. One of the 
diseases, retinoblastoma, is considered in detail by 
Sparkes and Sparkes. This developmental eye 
tumour can either be inherited as a dominant trait 
or appear sporadically. Results of studies of the 
closely linked esterase D locus and translocations 
give a fascinating insight into the genetics of this 
disease, but of course some of this work has been 
overtaken by subsequent analysis at the DNA 
level. 
The use of isozyme methods in diagnosing and 
monitoring human cancers has long been a subject 
of intensive research and there are two interesting 
chapters on this topic. 
Finally, the remainder of the volume is devoted 
to some other fields where isozymes play an in- 
creasingly important role such as in forensic 
science, pest control, animal breeding and crop 
development. To a large extent the genetic objec- 
tives of fisheries biologists and pest control scien- 
tists are similar, both are utilising enzyme variants 
to probe the genetic structure of subspecies and 
subpopulations o that population movements can 
be monitored and management strategies made 
effective. 
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